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ABSTRACT We report here the first whole-genome sequences for 3 strains of
Staphylococcus pseudintermedius (112N, 113N, and 114N) isolated in Africa. Samples
of this opportunistic pathogen were collected from nasal swabs obtained from
healthy carrier dogs in Botswana. The sequence information will facilitate spatial
phylogenetic comparisons of staphylococcal species and other bacteria at the ge-
nome level.
Staphylococcus pseudintermedius is a Gram-positive, coagulase-positive bacteriumcommonly found as part of the normal skin and nasal flora of healthy dogs (1, 2).
It is frequently associated with skin, soft tissue, and wound infections and less often
with pneumonia and urinary tract infections similar to those caused by Staphylococcus
aureus (2, 3). S. pseudintermedius infrequently colonizes the nasal mucosa of humans,
where it has been associated with infections primarily from bite wounds or in immu-
nocompromised individuals (3).
Most phenotypic and genotypic studies have been performed with methicillin-
resistant S. pseudintermedius strains (1, 4–6). However, variability of phenotypic and
genotypic features, including virulence, molecular epidemiology, and biological char-
acteristics, have not been fully explored in methicillin-susceptible S. pseudintermedius
(MSSP) isolates (7).
Whole-genome shotgun projects for S. pseudintermedius strains have been depos-
ited at DDBJ/ENA/GenBank, including European S. pseudintermedius isolates (4, 6) and
genomes from dominant clonal lineages in North America (6), but no complete
genomes for S. pseudintermedius strains from the African continent are available and
distinct geographical strain differences have been observed in this species (1, 4, 6,
8–13).
Whole-genome sequencing of MSSP isolates from Botswana will facilitate identifi-
cation of genetic relatedness of these isolates with previously published MRSP and
MSSP strains (1, 4–6, 12, 13) and facilitate evolutionary studies of staphylococcal
species and other bacteria at the genome level.
All Botswana S. pseudintermedius strains were sequenced using Illumina MiSeq
(Illumina, Inc., USA), with two runs (75 bp forward and reverse) generating a total of
1,091,288, 1,219,855, and 1,171,515 reads for S. pseudintermedius 112N, 113N, and 114N
strains, respectively, with overall coverage of 250-fold. The resulting reads for each
sequence were assembled using Geneious version 11.0.4 (14). The NCBI Prokaryote
Genome Annotation Pipeline software version 4.3 was used for annotating the
genomes.
The 112N genome is 2,516,677 bp (291 contigs of 500 bp or greater) with a 37.7%
GC content, 2,375 predicted coding sequences, and 67 predicted RNAs. The 113N
genome is 2,490,161 bp (96 contigs) with a 37.6% GC content, 2,257 predicted coding
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sequences, and 72 predicted RNAs. The 114N genome is 2,546,835 bp (84 contigs) with
a 37.5% GC content, 2,301 predicted coding sequences, and 72 predicted RNAs. The
strains have unique multilocus sequence types (ST) (12) including ST887, ST888, and
ST889 for S. pseudintermedius 112N, 113N, and 114N, respectively.
Accession number(s). These whole-genome sequences of Staphylococcus pseudin-
termedius 112N, 113N, and 114N strains have been deposited at DDBJ/ENA/GenBank
under the accession numbers PJUS00000000, PJUR00000000, and PJUQ00000000, re-
spectively. The Staphylococcus pseudintermedius 112N, 113N, and 114N versions de-
scribed in this paper are versions PJUS02000000, PJUR01000000, and PJUQ01000000,
respectively.
ACKNOWLEDGMENTS
We thank the University of Tennessee Institute of Agriculture Center of Excellence in
Livestock Diseases and Human Health for funding and support.
We acknowledge the University of Tennessee College of Veterinary Medicine Bac-
teriology Lab for isolating strains and for technical assistance.
REFERENCES
1. Abouelkhair MA, Riley MC, Bemis DA, Kania SA. 2017. Complete genome
sequence of Staphylococcus pseudintermedius type strain LMG 22219. Ge-
nome Announc 5:e01651-16. https://doi.org/10.1128/genomeA.01651-16.
2. Devriese LA, Vancanneyt M, Baele M, Vaneechoutte M, De Graef E,
Snauwaert C, Cleenwerck I, Dawyndt P, Swings J, Decostere A, Haeseb-
rouck F. 2005. Staphylococcus pseudintermedius sp. nov., a coagulase-
positive species from animals. Int J Syst Evol Microbiol 55:1569 –1573.
https://doi.org/10.1099/ijs.0.63413-0.
3. Börjesson S, Gómez-Sanz E, Ekström K, Torres C, Grönlund U. 2015. Staph-
ylococcus pseudintermedius can be misdiagnosed as Staphylococcus aureus
in humans with dog bite wounds. Eur J Clin Microbiol Infect Dis 34:
839 – 844. https://doi.org/10.1007/s10096-014-2300-y.
4. Moodley A, Riley MC, Kania SA, Guardabassi L. 2013. Genome sequence
of Staphylococcus pseudintermedius strain E140, an ST71 European-
associated methicillin-resistant isolate. Genome Announc 1:e00207-12.
https://doi.org/10.1128/genomeA.00207-12.
5. Videla R, Solyman SM, Brahmbhatt A, Sadeghi L, Bemis DA, Kania SA.
2018. Clonal complexes and antimicrobial susceptibility profiles of
Staphylococcus pseudintermedius isolates from dogs in the United
States. Microb Drug Resist 24:83– 88. https://doi.org/10.1089/mdr.2016
.0250.
6. Riley MC, Perreten V, Bemis DA, Kania SA. 2016. Complete genome se-
quences of three important methicillin-resistant clinical isolates of Staphy-
lococcus pseudintermedius. Genome Announc 4:e01194-16. https://doi.org/
10.1128/genomeA.01194-16.
7. Melter O, Svec P, Tkadlec J, Doskar J, Kinska H, Pantucek R. 2017. Charac-
terisation of methicillin-susceptible Staphylococcus pseudintermedius iso-
lates from canine infections and determination of virulence factors using
multiplex PCR. Veterinární Medicína 62:81– 89. https://doi.org/10.17221/
105/2016-VETMED.
8. Han JI, Rhim H, Yang CH, Park HM. 2018. Molecular characteristics of new
clonal complexes of Staphylococcus pseudintermedius from clinically
normal dogs. Vet Q 38:14 –20. https://doi.org/10.1080/01652176.2017
.1400710.
9. Pires dos Santos T, Damborg P, Moodley A, Guardabassi L. 2016. Sys-
tematic review on global epidemiology of methicillin-resistant Staphy-
lococcus pseudintermedius: inference of population structure from mul-
tilocus sequence typing data. Front Microbiol 7:1599. https://doi.org/10
.3389/fmicb.2016.01599.
10. Worthing KA, Abraham S, Coombs GW, Pang S, Saputra S, Jordan D,
Trott DJ, Norris JM. 2018. Clonal diversity and geographic distribution
of methicillin-resistant Staphylococcus pseudintermedius from Australian
animals: discovery of novel sequence types. Vet Microbiol 213:58 – 65.
https://doi.org/10.1016/j.vetmic.2017.11.018.
11. Ruscher C, Lübke-Becker A, Semmler T, Wleklinski C-G, Paasch A, Šoba A,
Stamm I, Kopp P, Wieler LH, Walther B. 2010. Widespread rapid emer-
gence of a distinct methicillin-and multidrug-resistant Staphylococcus
pseudintermedius (MRSP) genetic lineage in Europe. Vet Microbiol 144:
340 –346. https://doi.org/10.1016/j.vetmic.2010.01.008.
12. Kjellman EE, Slettemeås JS, Small H, Sunde M. 2015. Methicillin-resistant
Staphylococcus pseudintermedius (MRSP) from healthy dogs in Norway—
occurrence, genotypes and comparison to clinical MRSP. MicrobiologyOpen
4:857–866. https://doi.org/10.1002/mbo3.258.
13. Solyman SM, Black CC, Duim B, Perreten V, van Duijkeren E, Wagenaar
JA, Eberlein LC, Sadeghi LN, Videla R, Bemis DA, Kania SA. 2013. Multi-
locus sequence typing for characterization of Staphylococcus pseud-
intermedius. J Clin Microbiol 51:306 –310. https://doi.org/10.1128/JCM
.02421-12.
14. Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S,
Buxton S, Cooper A, Markowitz S, Duran C, Thierer T, Ashton B, Meintjes P,
Drummond A. 2012. Geneious basic: an integrated and extendable desktop




Volume 6 Issue 10 e01599-17 genomea.asm.org 2
 on M
arch 8, 2018 by U
N
IV
 O
F
 T
E
N
N
E
S
S
E
E
http://genom
ea.asm
.org/
D
ow
nloaded from
 
